U9)B*a«sw(jp) a$ft IB 41 ft & IB (A) (ii)wwimi&H»* 

«M2004-163450 

(P2004-163450A) 
(43)<&MB ¥*16*6^10H(2004.6.10) 



G02F 1/13363 G02F 1/13363 2 H049 

G02B 5/30 G02B 5/30 2 H088 

602F 1/13 G02F 1/13 505 2H09 1 

602 F 1/13357 G02F 1/13357 2 K103 
603 B 21/00 G0 3B 21/00 E 

*|R * ft*&e>® 12 O L (g 23 I) 



(21) #$2002-325645 (P2002-325645) 


(71) ifi/SA 000005201 


(22)aiJSB ^14^11^80(2002.11.8) 






»^iii*msffimcpS2 1 




(74)ftSA 100075281 








(72) »w* m- 




w%)\mm&mi$*M2 1 o»tt 








F*-A(#3T) 2H049 BA06 BA42 BA45 BB62 BC22 




2H088 EA14 EA15 EA18 EA20 HA13 




HA16 HA21 HA24 JA10 MA02 




MA16 




2H091 FA11Y FA14Z FA26X FA41Z FD10 




FD12 FD23 HA06 LA03 LA09 




LA11 LAI 5 LA17 MA07 






(54) Vm<D%m *H*?fflWR*J:V«E»*?atVC«B^nj?i^^ 



(57) man 

"tSo 

tft-D TwmtmM&r?- 1 1 r <vmmc.imzn% 
o ®mm&\ i r«> m^m-i o^m^-tm^m 
?mmK3 1, 3 2imfaLxm£ixz^z 0 ±mmm 

3 9fIJcD® B B H ^?fflSffi3 2%*fi21-S^Xffi3 7© 
fiffi3 7tC^WM^^n/£«3ittW/fii3 8 

AM*^ffM2 nrfc d , e: offiiffifiBSfi 3 8 <d± 

tt»ffil3 8^ ffiHI??l 1 R^&itiftf-rS^Offi 
03 




[ 1 1 m i ] 

m B B H m % j§ ?i -f % tt & a m ? % s £ * & © >> ft < n^o i ffi , m n « * m m ? 

[ If * « 2 ] 

mi IB M tt *t ® St S tt ^ '> ft < £&MMM^fr£ft3MMg]S#f*ft^fr£ftS?i 
[ tt 3R 8 3 ] 10 

[ » * m 4 ] 

MIB It it tt ft 0 St g tt , t9i5»ffi*ftortMf«:®fig*nT^«ci:%«f*fc1-*»*«i 

* ^ l 3 cd ^ -r n am « t is *c <o m ^ m ? « a « 0 
[if m 5 ] 

m is m m tt % @ sf s t± h sdiasffi*ftt«ffifcoHK:jBfi2$nTi/''Sc tttwmttzm 

[ tt # 8 6 ] 

tu IB * ffi tt , 7^x^7vhU-y^Xigli^S©/c46cD^fR]«®^fe?.ct^#i!i:-r§ 20 
If M 5 SHttOffiSJR^fflaffio 
[ if M m 7 ] 

ft ^ l 3 <d ^ -r n am s k ib $g © ffi n $ ? m m m e 

[ If * II 8 ] 

fuIB#fiitt*t@STjltt, tffiESffi#fl;0rt®fcttSfc£*n^ftJ&$snT^SCfc*ra 
ft i: I" § MF * E l ft ^ L 3 <D ^ T n AM £ t IB «E <D ffi H X ? ffi £ o 
CttM 9 ] 

Mr^LTiB$nrc-^cDas*f*i:,^as*f*cD^[R]-r?»rt®^^n^njF^$nfciH 
n /c #§ 3g % a st s # mm £ n , m i b s h s * m m t % tt o tt ^ w ft <& ta i^iitu 

[ If * II 1 o ] 

ha ib « is I s ! a g tt , mmmmttmfr z% ti&mmmttmfr z% %mm tz^M. 
icmm Lrz%mmm?& % c tz^mtt 3 if m 9 is ® cd b b b si ? 0 

Ir] M R tf * ffi i: , -WoSffi*{*oWO?Sil»i:%W1-*fflaiR ; ?t % tt ?il fr£ © M tt 

% fig *t l , ffi B a B x ? -e s m t n fc @ « tt % a » ^ ¥ % k «t t> * * y - > ± us « $ ■& § s 40 

bh 7° P V s x ^ ^ ft^T, 

« b s b n s ii -r 5 # a *f f s a ffi * f* cd ft < fc ^ r n ^ <d i m tc *s $ # ^ t ^ ^ s 
n « ig tt m jb jjf m tfBf& t n , ts ib % h b b h * m ii -r § tt o tt ¥ w * ^ t@ n * m m t % c 

[ if m m i 2 ] 

tens Lrc&mwm-e&z c tznmtt zm^m 1 1 ib®cdm h b B 7°d ^ ^ D 

[ B 0^ cd P ^ffl ft Ift 0£ ] 
[ 0 0 0 1 ] 

[SlOltsatfi^B] 50 



[ 0 0 0 2 ] 

[ # If £ itU ] 

* m # i f- m 5 6 3 8 i 9 7 ^mmm 

[ ft WF £ BK 2 ] 

#12 0 0 2-1 4 3 45^^1 

[ftff £SK 3 ] 
#PI 2 0 0 2 - 3 1 7 8 2 ^^i 

[ ft If £ 4 ] 10 

#1 2 0 0 2 - 1 3 1 7 5 0 ^^| 

[#ftlf £$; i 3 

Eblen J P fliJ 5 £ . TBirefringent Compensator 
s for Normally White TN-LCDsJ. SID Sympo 
slum Digest. SOCIETY FOR INFORMATION DIS 
PLAY. 1994. p. 245-248 
[ 0 0 0 3 ] 

HI^6H«*S»f*Ur^S4:^$«o tit, ffiE*SJ£il* ; ?tf]8ifiS!0fc©"7fc;5 20 
il * ? S * L , cntc!lgW%4ATS»U>XT^^U->±KB«*i|iS**-a:Sfl!fi8 
[ 0 0 0 4 ] 

m b b b 7° n v x * * © m n m =? m a a 4? © n <t ^ - k © t, © * ffl ^ § c t # rj m t s s #\ 

^fflSnt^STN (Twi s t ed Nema t i c) r$ b b b K O T M 1" 5 „ TNrS 

A fct , 2 ft © I i PI t 1 h b b I ?: i i b t v ^ $ h b b ^ ? ^ , ^ofidS^SffiiiTtTfcftSJ: 
3 KHSfcn, frojp*73fl"TMismtf '> b-f ofi# 5ni#T 9 o 0 fa b ?> n § Kft^fi 

h & o T D , - fcf © fl ft £ ( - 73 fl ft ? , iStf««f t4S) T'»&J;5tLTffl 

^ 5 n S o ^Lt, % H X ? % 7 - v U - * 7 -Y h , 7 - v U - 7" v -y * © ^ ? n T? ffi E 30 

t § ^ t fS U) t , - ft © fl ft £ fi * n X - ^ ;U|H fl h 5 ^ l± j< ? U;l/-a;l/fi|0^f h 

[ 0 0 0 5 ] 

i:C5Tf, TNl B B B tpg5f\ —IS £ ft B B H If Kiiiii^i^fc^^^^fe§ 0 y - 
v U - * 7 h © T N ft H £ M lc t 3 t , a H jf * J± % EP in b T ^ % ^ # fig T li > ft A 

ji 11 ft ffi * ji o t t it n m ft * ft b b b # ? © fa b n e ?u e l fc # o t fi m s % 9 0 0 0 

Is £ 5 ft 14 £ S "T 0 ? LT> ftB B )f£iIiibTtftMfIftte^ox-n;l/lEg;2ti 

fcffi^ (DMftmzm? xmM l, *7^h«iJ:ft5. ^ b b b ji ^su^miio-r § i:ft B B B # 

?Cfci;ntfjfi*L, A ftf b ft it £§ fl ft « * © $ $ © fflf ft ffi t? fcB *f f § c i: a 5 fc 46 % 
ffi 7a © fl ft ft * © M ii * PI it b T 7 v 7 ^ « H i: 4 § □ 40 
[ 0 0 0 6 ] 

nzzw, m b b b ti m m in m f* t l t t ft m * % 0 m aas b ^ t n m b b b © « ^ , s a a t « jbe 

* en An b r * © fa b n e irj * m ^ * ^ t «> < ii s t? a , jie e £ % js f/f tt t ^ ri ft b , m 
E © ffl in u ^ ;b ^ m < 4 § "D n T |fi ® ffi 14 ^ 5 IB W ^ 4 o T * < o ^ b T , B B B ^ ? © 
bUntfigSLT?7^«ik4ofti:t, H V A M ft \a M b T fct h b b ii A^ffi JS »f tt % 
St: tt±{5i:Ayif«:<a:SO - eiaiB{H^tt J E-<D$SaS3fl'rs^H f4 * A ftf 7t *f b T fi 

% a St ft * s b , ieisfs7T:TAitb/c7 1 6«^Fqfi7tt^ii$n^j;a^a^ 0 cHtt 

UfetHnffl^ttSB^WtffiiiffflllOffl^iE^ajflLs 7 v >y ^ ^ SI © » S % 46 § US H i; 4 
5 o ft H A fc o c © «t a 4 % ® J)f ffi f* b T © tt |qj , *7-rh««B^577v^«JB 
'N © » fr ii € T fe ^ 4? K S n S It 46 , ^ PI M © * S m T t> * © g S H rS % «4 46 7? IrI 50 



Zm & L It £Z\c it* It Q&m&® ft &&&& &lf e>tiiS;^t><D c ® <k ? ft g 

m A © ft & ft # tt It T N ft B B B ic 1 6 f\ Aft D '.h ft D:i^TcDftBB^?^MSft£lIikT;'<£i 

5 o 

[ 0 0 0 7 ] 

m B B s m ? fc o ± ib a £ £ # # f s fc , ft n x ? t * * * n fc a m * % m m m ? s e 
ii §y © ft b b b m m m m t* it m ta n is « * ? * f# m t s z. t & *a 5 n t ^ s 0 :oia9f«i 

?nsffiiiffli«if i:Lttt, E±¥H7Y;H> (1*) ii<D r F u j i WV F i 1 
m 7 J F e i - A j ( ffi p a n £ / U T , W V 7 Y ;l/ A ) ^ f T? t H ffl ft S ft % S ± f B 

# ft If* BR l fcti, II411Lftiittj|ajJfl**ffitlli«S?i:lTffl^S<:i:t 

<fc 9. flf ^?;^:t< LtfeTNI B B B oi^il03yh7X h % fg T £ •£ ft ^ c £ *g 10 
^JhT^S, 2 6 fcft ltd, g«fcttLT&fc£ftfr5£B»]lfc»S3iLfc{fi[ 

IB f£ IS flt X ? £ ffl ^ , <D ft ¥ £ H 14 t «t D ft H r -r X 7° U o II 5 ft * It if Z> z. 1 IB 

[ 0 0 0 8 ] 

c n e © ffl n is « us ? « s ii s <d ft n us ? t » * n a t, <d s s # , be ii m <d ft H B B n 
? « , as ii ei ri w ± ft n a m m m m m t s # ie *f t t h b m m $ n a o ^ a ^ o ^ 

fflllTfeKi:*^^. Ht, ffi t « H E <D m m BI5 T n > h v X h AMS T L T fig SI 

t^ft§„ tit, & xmtp mm mm? %mm<D&<D tem^mw tmrnm t <Dm <Dzum 

# w t ^ ft § i: c i: it m c K> K < ^ 0 
[ 0 0 0 9 ] 

utML, ft B B B 7° n ^ x t z -e it ft b b b m =? it cfc o t $ n $ n fc si ft ft & sku^xt'x 

^'J-^tfiBSn, ^ft^x^U->±i?teiiJL/-c®li^i:ftoTM^^^i:ft5o b 
fttfoTll/^/I/^SiiLftl^tt, ft b b b t f4 46 K A *f L T ft H ^ ? * f4 46 t ii ifi -f 

^ ft 0 jSgi«03 1/b7X>%T?f 5SUiS6 5Kli, ft b b b ^ ? ^ P. A t ft ft JS T* til 

(D A y <7 7 * - * X £ ft < f § & £ ft & 5 > />S <fc # 5 ft S ffi ffi 7 n $; x * * T? fi 3 30 
>^*Mfci£eiS5*.T?^*!Jk:&So c©«fc3&llj£fcMWK:fl?i*fSfc:tt, ft H 7° n 

yx^^icffli^s H B H i?i:o^tfe, jf> a o a ii s ft b b b * %ji-e^vmmft<Diit±&. m 

[0010] 

C 9 L fc 1 1 ft 5 , 3 y h v X h |p] ± <D S W "P ft b b b 7° n x 5 H m <D ft H M =? K -D ^ T t, 

, a ii §y ft b b b m ? t iwi « t fi ta n is « ^ ? * a * ^ t> ■& t m m t s c t ^ # w a m 2 , # 

fff * 3 IB m * ft T o «r If A ifK 2 £ IB « « ft ft b b b 7° n is x ^ ^ ? tt , T N ft b b b ffl 
i^nn^o s/t, #ifi^3^«, fiiiMlSff^^ ^ lt#^bI^7 7 ^ 7^7j<B B Bft 40 

E(D-m'\tcomm}ft-\t®iM>*m^Z> c i:^l3«*ftTV^* 8 #I«|4l:(i, 

ffi ffl IS fit ffi L T x ^ X n f -r >y ^ ft b b b * ffl fc fe <D IB K S ft T ^ 5 „ c ft 5 o fi ffl H 

, ft B B H^?^5Atfttii^ft-effi^1-?>7 I 6S^ t fcoTHfi03^h7Xh^fgT-r§iii: 

* t? £ o 
[001 1 ] 

unt^sfcjSfi^t^jft^. # k ft b b 7° n v x ^ ^ m ±i -g- 1 it , t. ^ u - y 

H ft & » % ff 9 fc 46 t iS II §y CD ft b b b t - * ft if Jt « L T 7^ Si CD jtf fi fe iff < ft 0 , ii 50 



Ofi^^t** < ft5C IfflWtii 2 0 0 0 ~ 3 0 0 OB?HgjfiT?ffi*fc:fflfifc: 

$ it T 5 fX fa S § o L fc i>5 T , i ^ « II ffl y d i ^ -> a y f u t* y 3 y S H O J; 

3o -*f, * IS B B B +r 7 7 -Y -V ^ 7j< B B B ft HOffifflSfft*fflv^fcffitillffi«^?{i, if^ttT 
{4 ffi m fi ft ^ t <Z> © , it 7 7 -Y -V *f> 7j< H ft £ CD IS B B B g <* iff ffi T* h D , S fc IS b b b <D #j o m 
Lffi^JP&^lElf Stc fl Lft < Ttifc 6 ft fifflM*i«fPt?£ftM^C|fi 

[0012] 

£ 6 tc , ajflSOffillJR^TMi, * 0 * & ± ? H jR cT £: t E ® f § 7 5> y Z v h U £ 7. g|3 
<DMQ*&1&Tt £*&&t& It to fo^J 9u]sVX*mfr'£t> 

s /c {£ ffl m *§ « x =? cd ie g # m m ie n s t ^ ^ ^ m & h o ^ „ 

[0013] 

*Mte±IBIIJi£#JiLTft£n/cfccD-£, lifflrH:-^ >0«fc 5 ftfi^HOffiffl 
fffflSSItLia:*^, H ft S ft <D u y h ? 7 h ^ ft ± t S c T t § % H ffi ? ffl £ ffi 

&- <t tf n m ? m t m B B B 7° n 5; x * * * % #t -r 5 c t % g w t <r 5 „ 

[0014] 

*f§0^«> ±iawH*»?Bf sfeftt, it *s 1 ianojKiix^fflafi-efcu m&M*m 

^ 1" £ ft A tit 1" § S M ft cd '> ft < i: fei/^f ftj^O 1 ffi , % B B B ® % a ifi f 5 ft 0 ft $ 
[00 1 5 ] 

WM 2 lafccDffiHilt? fflllttt, ilftllj)fl«, '>ft < t fciS Jg#f¥ttftfr 6 ft 
[0016] 

[00 1 7 ] 

If Mm 4 fBtScM B B B fR?ffl««-?«, 4f ifi*ftCfiffiE)g)SLfttO 
T'$5„ 
[00 1 8 ] 

If * « 5 IS «£ cd m B B B ft ? ffl M ffi T 14 , «iStt«JS8fJl*, Sffi*{*4:*ffiiiOHJcJBj5gL 

t, £D 7 & 3 o 
[00 1 9 ] 

if m m 6 fa m <d m & m =? m s is -e a , *ifittttjasf«^R^6nsafi*fto«ffiA^7^ 

[ 0 0 2 0 ] 

if «^ 7 iatE0Mii?ffl«®-ete, utiiHtMJjf ifi*ft£o^itiib/ife(D 

[ 0 0 2 1 ] 

If*^8Eic®^ B B H ^?fflS«a^«^tt^jafJfl^SS*f*ort®i:^ffii:t^ti^n 
ff^ fig L fc t <D ? 5 „ 
[ 0 0 2 2 ] 

if m m 9 ib «e <d m b h b us ? -c it , b b b m * m js -r s ft a s a w t § a « * w <o >*> ft < t^^t 

[ 0 0 2 3 ] 



w * m i o is m <d m n m ? -v it , m^^mmtftm*. MmmmtiWfrtb%zmmt{&mtf 
wfr % & % mm t zxRicmm l tc $ mmwi t l re <d & % 0 

[ 0 0 2 4 ] 

1 f B fc CD $ b b b 7° p v>'x ^ £ IHflM&tfMtfRtt &ftfc-tt0»fi*tt0 

no> % H ff * £ ill" 3 ft A It t 3 » ffi * ft © /> ft < i:fe^fn<poiIt*««fi 

t* ft fig * ft fc « ii it m m in m z m®. t , m m m & m * m m t %> ft <d ft * w ft is w m % *i « 

"f 5 fc © t? 5 o 
[ 0 0 2 5 ] 

l 2 M<DMb b b7°p i>'x * * -p{± N « it 14 « jg 8t Ji £ , E®8f*;|*ftfr&&S»fli 
[ 0 0 2 6 ] 

Ml K V 7 H 5$ © ft H 7° n S> x * * <D ft H * jjs f o ® ft 2 © fff ® ffi ft Jg jfi §y © * * ij - 
y 3 R 6 ft , J tO#Etcia»«ftfeH«^fl(lfS{B!J^5«»SftSo t£ ft 2 © A g|3 tc ti 
)SBa-7b5A'IB*jiSn, 57-6, 7 TSSS tix ^ 'J - > 3 Of 

S K @ It S ft 5 o C <D % b b b 7° P ^ x 5 % It , g ft 2 O F*3 g|3 IC a - t - 0 Eg ft £ O S , 

eT^fs^&tf' : g^M^sifflcDjiSno[E]s§a--y h % n # & & , & a - >y h 5t a ft 

* * ¥ g i: L T ffl * aA $ n fc ffi b! m =? \c tT t * f I *f <D S £ H ft % g * T § c t ^ «fc o T , 

[ 0 0 2 7 ] 20 
H 2 S » 3. - V b 5 cd M £ ffi M £ ^ t = COHIRli? b 5tJ±ja3flSO = tKO?B[ 
b b b It ? l l R , l l G , l l B tfm jA s ft , 7 ;b * 7 - Tf H fi K » & ff 5 c i: #7 # § 

o ft ig l 2 £ <D j&St U ft fcU ^il&M^i5£#>yhir£7^;l/£l 3£M-f3cli: 
tcj;D*feft, Hgfeft. Wfeft^^tyfifeft i: ft t) , ft ffi ^ 6 % B a B M ? K S § F.i 0^ ft Ml 
LH^tiJ77D7Fl 4 lc A It f S c S7XoyFl 4 <D ft a It ® t± , ft 91 l 2Kffl 

n t n R s «i o ft * ffi a a & k fi s l , ft m 1 2 ^ 6 cd ft « sa ^ w # ^ x n 7 

Fl 4tA#t5o 
[ 0 0 2 8 ] 

**7XD7Fl 4 CD ffi It S t M 1$ L X U U - U > X 1 5 E R 2 ft* ^ v X P v H 1 4fr 
5>cDafeft&, 'J U-U^Xl 5SO*tg03'J^-bUyXl 6iaDftr^i:S:oT 30 
57-1 7 A It f § o 57-1 7"?SftfSftfeafeftJ±, * ft ft f£ tt % 3i ii 1" 5 ? J >7 
o^7^57-l 8 R ? 2 ft JR t ^ 5. ft , aiLft*fi3t«57-l 9 T? K It L T % B a B 
JR ? 1 1 R*«ffi^5IltS. S s ?4 >7 P -Y v 5 5 7 - 1 8 R T* S It S ft ^ ft 
W ft fi , 19 ft % S It T S ^ a j y $ = ^ - i 8 G ?S 5£ 2}tSC»9J? 
ft § o ^ a yf y ? 5 7 - 1 8 G -V K It t ft B ft ti S b b b m 1- 1 1 G*SIifr5S 
It5. 8G*ailftf6)tS, 57-1 8 B , 20TSIt^ 

ft , ISIf 1 1 B*»Sfr6iaifit5. 
[ 0 0 2 9 ] 

g«OSll?l 1 R, 1 1 G , 1 1 B It * ft ft T N % A V m $ S ft , * CD «■ 4? £ fi , 

7;b^ 7-Bfi^«js-r zm&mm, u&mm, *&mm<Dm&**>->mmff&ni<ti 40 

5. 1 R, 1 1 G , 1 1 B 5 ft ^ ft # ffi ffi £ S ffi S £ * & # < 

3£5^]£7 0 UXi,2 4 ^ BH S IE ft , ^ fig 7° U X A 2 4cDttilt®&C*t®LT&fgU^X 
2 5tfStt5tlT^5, ^ J5K 7° U X A 2 4 tt , * CD ft gMc 2 ffi cD £V ^ □ ^ -y ^ ® 2 4 a 
, 24b^tL, SSIf 1 1 R^IILTf fe^fi^, Ml? 1 1 G^IILTtf: 

[ 0 0 3 0 ] 

s- m si ? 1 1 r , 1 1 g , 1 1 b cd tH it m <d * & up 5 , -a- fiK x u x a 2 4 & xs s ^ u > 

X 2 5 <D * j& * a !> > X^U-y3?)ffiiKI§gK^i±Eg^l/yX2 5 R ^ 6 ft 

t^«, m y x 2 5 a , * cd m ft n 1 ^ s & m ^ m =? 1 1 r , 1 1 c 1 1 b cd a it 

ffi - a L , ft ® M ft ^ ® A s X ^ ij - y 3 £ - & f 5 <fc 5 t b T %> %> ft 6 , a" fiSc 7° U X A 50 



2 4 V £ jft $ ft fc 7 ;l/ ti 7 - B ft fi 7. £ U - y 3 k: ft £ ft § c i: Ml ft § 0 ft & , 0 l 
[ 0 0 3 1 ] 

isif i ir, i i g . i i b © ps rh ft <o a m ® w ml a , * ft * n <i % m. 2 6 r , 26 

G , 26BtfKtt6hTt^, S ft , «■ ft A jfS ? © tb lit ffi HI t ti , 01 ft ffi 2 8 R , 2 8 G 
, 2 8 B £ IS if 6 ft T ^ & o A It W (M O M ft £ 2 6 R , 2 6 G , 2 6 B ffi |>t S §J © fff 
ft ffi 2 8 R , 2 8G, 28Ba^nX^3;Hit%oTl5t), A It® (i CD fl ft ft « fff ft 

? s a it a #J © oi ft s t± « ft ? t 1 t & m t s o $ a * ? i i r , i i g , i i Btii, 
pffl*aas-rs«j:3k:s * ft % w $ t § a £ t m it ft % s m m & m if 5 n r ^ « » * * , 

* ft ^ ft © ft f - > * ;b cr i: 89: 5> ft ft % A ft ? , © M (IJ * ft <F ft IS 6 ft & Of ft 10 
ffi o ft ffl fi , J tft J PftOfe)tU:a^<ffiitttS*fco<D % S * W ft ft ffl ti £ K « t # a t* 

[ 0 0 3 2 ] 

121 3 ic m a m ? i iR©«iii*«Ei«sw^^-ro iii?) irs, t f t (»ih7>j? 
x * ) sact.flT?*o, 7^f^7vhu 7^xiijn§„ :csi*f i iRii, 

ft H £ 3 0^»A,t-MOl B B 9 Iffflifi3 1 , 3 2tfttfaLTi8tt5ftT^;Bo 
[ 0 0 3 3 ] 

Ia a aif ffll!3 1 (i, !S*ft7S5S14if77fi33 ft A S 3 0 fllj O ft ffij 3 3 

a $ $ ft fc m m h y y v * * 3 4 , mmrj;mmnm3 5 , e^I3 e ^^ii$n 

So ^77«330fil33alC(i, II F 7 ^ 3 4 t 1111 3 5 1 It L 20 

m m 3 5 t # * & b ft © i f@ © a m e *t jss f § „ se ft si 3 e « , iib7>^x^34s 

tf B If ® 3 5 * a 5 «fc o iz (5 {J ^ m K B * ft T ^5 o 
[ 0 0 3 4 ] 

ffi ^ © ffi b b b * ? ffl s ffi 3 2 1± , s w. * ft t 5 a 03 ft ^ v x 3 7 t , ^ © ft m (.m&m 

MOW) 3 7 a CS^Ilc, 3 7 (IJfr HfiSISffiJSSfH 3 8 , MB^fttt 

® * ffi ( *f IrI « ffi ) 3 9, BElRlflMOtfJSiSSftT^So 
[ 0 0 3 5 ] 

ft * , ssi?ffli«i3 1 ttt, b m m m sb 3 5 % b m cr 1 1 k b l t b ¥ ffi ? © n > 

h7XFAMSTt§<:i:§3S[#t5^7^vh^xgp (0^*1*) fig S ft T ^ S 30 
[ 0 0 3 6 ] 

± ia © h s h m ? i i Rii, m&.&&mffiM 3 8 ff&tt <otir^&mi&, motftss 

(0l B B B iftli;llT*S5 o t ft fc ^ , IIh7y->*X^34iaoTlill35i: 
9 t CD ^ <D m A 1 3 OfcEPAnTSWEfcfWfflJL"^ §IiflO» B B H l3 0 © SH 
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$ ft £ c El 5 ( b ) \Z ,Ts -T ^ ^ 7° A 1 CD m B e H ^ ? ffl 8 ffi 3 1 ti N *C^77fi3 3flrtS 
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(57)Abstract: 

PROBLEM TO BE SOLVED: To prevent the contrast of a projected picture from 
lowering in the case the picture is projected onto a screen with a liquid crystal 
projector. 

SOLUTION: Red light for illumination turns into linearly polarized light via a 
polarizing plate and is made incident on the rear surface side of a transmissive 
liquid crystal element 11R. The liquid crystal element 11 R comprises a pair of 
substrates 31 , 32 for the liquid crystal element placed opposite to each other and 
interposing a liquid crystal layer 30. A structural birefringent layer 38 made of an 
inorganic material is formed, being integrated with the glass substrate, on an 
inner surface 37 of a glass plate 37 constituting the substrate 32 for the liquid 
crystal element on the common electrode 39 side. The common electrode 39 



and an alignment layer 40 are formed on the upper layer of the structural 
birefringent layer 38. The structural birefringent layer 38 compensates the phase 
difference of light emitted from the liquid crystal element 11 R and turns the light 
emitted from the liquid crystal element 11R into linearly polarized light. 
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CLAIMS 

[Claim(s)] 
[Claim 1] 

In the substrate for liquid crystal devices with which the orientation film and an 
electrode were formed in the inner surface of a substrate body, 
The substrate for liquid crystal devices characterized by forming the constitutive 
property birefringence layer created with the inorganic material for compensating 
the optical phase contrast of the light of the substrate body in which the light 
which penetrates a liquid crystal layer carries out incidence which penetrates a 
liquid crystal layer to one of the 1st page at least. 
[Claim 2] 

Said constitutive property birefringence layer is a substrate for liquid crystal 
devices according to claim 1 characterized by including the multilayered film 



which has the thin film which consists of a high refractive-index ingredient at 
least, and the thin film which consists of a low refractive-index ingredient. 
[Claim 3] 

Said constitutive property birefringence layer is a substrate for liquid crystal 
devices according to claim 2 characterized by consisting of a multilayered film 
which carried out the laminating of the thin film which consists of a high 
refractive-index ingredient, and the thin film which consists of a low 
refractive-index ingredient by turns. 
[Claim 4] 

Said constitutive property birefringence layer is a substrate for liquid crystal 
devices given in claim 1 characterized by being formed in the inner surface of 
said substrate body thru/or any 1 term of 3. 
[Claim 5] 

Said constitutive property birefringence layer is a substrate for liquid crystal 
devices according to claim 4 characterized by being formed between said 
substrate bodies and electrodes. 
[Claim 6] 

Said electrode is a substrate for liquid crystal devices according to claim 5 
characterized by being a counterelectrode for an active-matrix actuation method. 
[Claim 7] 



Said constitutive property birefringence layer is a substrate for liquid crystal 
devices given in claim 1 characterized by being formed in the outside surface of 
said substrate body thru/or any 1 term of 3. 
[Claim 8] 

Said constitutive property birefringence layer is a substrate for liquid crystal 
devices given in claim 1 characterized by being formed in the inner surface and 
outside surface of said substrate body, respectively thru/or any 1 term of 3. 
[Claim 9] 

In the liquid crystal device which has the substrate body of the couple countered 
and allotted, the orientation film and electrode which were formed in the inner 
surface which each substrate body counters, respectively, and a liquid crystal 
layer between the substrate bodies of a couple, 

The liquid crystal device characterized by compensating the optical phase 
contrast of the light which the constitutive property birefringence layer of the 
substrate body in which the light which penetrates a liquid crystal layer carries 
out incidence created by one of the 1st page with the inorganic material is 
formed, and penetrates said liquid crystal layer at least. 
[Claim 10] 

Said constitutive property birefringence layer is a liquid crystal device according 
to claim 9 characterized by being the multilayered film which carried out the 



laminating of the thin film which consists of a high refractive-index ingredient, 
and the thin film which consists of a low refractive-index ingredient by turns. 
[Claim 11] 

In the liquid crystal projector which carries out image formation of the image light 
which irradiated the illumination light from the light source and was modulated by 
the liquid crystal device by the liquid crystal device which has the substrate body 
of the couple countered and allotted, the orientation film and electrode which 
were formed in the inner surface which each substrate body counters, 
respectively, and a liquid crystal layer between the substrate bodies of a couple 
on a screen according to a projection optical system, 

The liquid crystal projector characterized by compensating the optical phase 
contrast of the light which the constitutive property birefringence layer of the 
substrate body in which the light which penetrates a liquid crystal layer carries 
out incidence created by one of the 1st page with the inorganic material is 
formed, and penetrates said liquid crystal layer at least. 
[Claim 12] 

Said constitutive property birefringence layer is a liquid crystal projector 
according to claim 11 characterized by being the multilayered film which carried 
out the laminating of the thin film which consists of a high refractive-index 
ingredient, and the thin film which consists of a low refractive-index ingredient by 



turns. 



DETAILED DESCRIPTION 

[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] 

This invention relates to the substrate for liquid crystal devices, and a liquid 

crystal device list at a liquid crystal projector. 

[0002] 

[Description of the Prior Art] 

[Patent reference 1] 

U.S. Pat. No. 5638197 description 

[Patent reference 2] 

JP,2002-14345,A 

[Patent reference 3] 

JP,2002-31782,A 

[Patent reference 4] 

JP,2002-131750,A 



[Nonpatent literature 1] 

Eblen J P Other 5 person . "Birefringent Compensators for Normally White 
TN-LCDs" . SID Symposium Digest. SOCIETY FOR INFORMATION DISPLAY. 
1994. p.245-248 
[0003] 

A liquid crystal projector projects the light in which light modulation was carried 
out by the liquid crystal device on a screen, performs image display, and has the 
frontal system which projects an image from the front-face side of a screen, and 
the rear method which projects an image from the tooth-back side of a screen. 
Moreover, although the methods of lighting differ by whether the liquid crystal 
device to be used is the thing of a transparency mold, or it is the thing of a 
reflective mold, the image projected anyway is displayed on a liquid crystal 
device, and it has composition to which lighting is given to this and image 
formation of the image is carried out on a screen with a projection lens. 
[0004] 

Although it is possible to use the thing of various modes of operation for the 
liquid crystal device of a liquid crystal projector, TN (Twisted Nematic) liquid 
crystal currently used abundantly is explained. TN liquid crystal is in the 
orientation condition which it is maintained so that the liquid crystal molecule 
which constitutes the liquid crystal layer between two substrates may become 



parallel [ the major axis ] to a substrate, and a major axis is leaned little by little in 
the thickness direction, and is twisted 90 degrees on the whole, and with the 
polarizing plate (one side serves as a polarizer and another side serves as an 
analyzer) of a couple, as it is inserted, it is used. And according to by any a liquid 
crystal device shall be used between Nor Marie White and Nor Marie Black, as 
for the polarizing plate of a couple, either cross Nicol's prism arrangement or 
parallel Nicol's prism arrangement is chosen. 
[0005] 

By the way, there is not only TN liquid crystal but a fault generally that an angle 
of visibility is narrow to a liquid crystal device. When Nor Marie White's TN liquid 
crystal is made into an example, in the condition of not impressing the electrical 
potential difference to a liquid crystal layer, a liquid crystal layer shows the 
optical activity which rotates 90 degrees of plane of polarization for the linearly 
polarized light which has passed along the polarizing plate according to the 
torsion array of a liquid crystal molecule. And outgoing radiation of the linearly 
polarized light which has passed the liquid crystal layer is carried out through the 
polarizing plate of another side by which cross Nicol's prism arrangement was 
carried out, and it will be in the White condition. If an electrical potential 
difference is impressed to a liquid crystal layer, torsion of a liquid crystal 
molecule disappears, since outgoing radiation of the linearly polarized light 



which carried out incidence will be carried out by plane of polarization as it is, the 
polarizing plate of another side prevents the passage, and it will be in the Black 
condition. 
[0006] 

However, liquid crystal acts also as a birefringence medium. In the case of TN 
liquid crystal mentioned above, in the process in which impress an electrical 
potential difference to a liquid crystal layer, and the torsion orientation is 
vanished, optical activity and birefringence are intermingled, and birefringence 
becomes dominant as the impression level of an electrical potential difference 
becomes high. And although the linearly polarized light is penetrated as it is 
since most things for which a liquid crystal layer shows birefringence to 
vertical-incidence light are lost when torsion of a liquid crystal molecule 
disappears and it changes into the Black condition, birefringence is shown to 
oblique-incidence light and the light which carried out incidence by the linearly 
polarized light comes to be modulated by elliptically polarized light. In this way, 
the produced elliptically polarized light penetrates the polarizing plate by the side 
of outgoing radiation selectively, and brings a result which thins the 
concentration of the Black condition. Since the disposition as such a 
birefringence medium that a liquid crystal layer has appears gradually also in the 
shift process from the White condition to the Black condition, when the display 



screen is observed from across also under the display condition of halftone, the 
angular dependence of a modulation factor is not avoided too. The angular 
dependence of such a modulation factor is a phenomenon looked at by all liquid 
crystal devices to some extent not to mention TN liquid crystal. 
[0007] 

In order to improve the above-mentioned fault which a liquid crystal device has, 
using a phase contrast compensation component together is known for the liquid 
crystal display of the direct viewing type which carries out direct observation of 
the image displayed on the liquid crystal device. By using the constitutive 
property birefringence object which the "Fuji WV Film wide view A" (trade 
name/following, WV film) by Fuji Photo Film Co., Ltd. was already put in practical 
use, and carried out the laminating of the thin film to the above-mentioned 
nonpatent literature 1 as a phase contrast compensation component used for 
this object as a phase contrast compensation component, even if it enlarges an 
angle of visibility, not reducing contrast of the display image of TN liquid crystal 
is introduced. Furthermore, extending the angle of visibility of a liquid crystal 
display by the optical anisotropy is indicated by the patent reference 1 using the 
phase contrast compensation component which vapor-deposited the 
multilayered film from across to the substrate. 
[0008] 



Although these phase contrast compensation components are applied to the 
liquid crystal device of a direct viewing type, the right pair of the liquid crystal 
device of a direct viewing type is mostly carried out to the display screen from 
the location distant beyond the least distance of distinct vision, and it is an 
anticipated-use gestalt that image observation is carried out in many cases. And 
when contrast falls and is temporarily observed by the periphery of the display 
screen, if a little location of an eye is shifted, the image of the part can also be 
observed almost normally. Moreover, since the distance between the display 
screen and an observer becomes large as for the thing of the application which a 
lot of people observe simultaneously, although the normally observable range is 
restricted, it cannot happen easily that the contrast of a display image differs 
selectively. 
[0009] 

On the other hand, in a liquid crystal projector, the image light modulated by the 
liquid crystal device is projected on a screen with a projection lens, and it serves 
as image light diffused on the screen, and serves as an object for observation. 
Therefore, if it becomes a cause that the light which carries out incidence to a 
liquid crystal layer aslant, and passes a liquid crystal molecule aslant is 
contained and the contrast of the projection image itself falls to display black 
level, even if it compares and observes from what kind of location, lowering of 



contrast will not improve at all. It is necessary to lengthen the back focus of a 
projection lens for that purpose, and in order to raise the contrast of a projection 
image as much as possible, a projection image should just be obtained from a 
liquid crystal device, without using the flux of light which carries out outgoing 
radiation at a big include angle, but by the liquid crystal projector asked for a 
miniaturization, when attaining miniaturization, it becomes disadvantageous. In 
order to solve such a difficulty theoretically, also about the liquid crystal device 
used for a liquid crystal projector, it can be effective to use the amplification 
technique of the angle of visibility too as used in the field of a direct viewing type 
liquid crystal panel, and it can raise the contrast of a projection image as a result. 
[0010] 

Using it from such a background combining a phase contrast compensation 
component about the liquid crystal device for liquid crystal projectors as well as a 
direct viewing type liquid crystal device for the object of the improvement in 
contrast is indicated by the patent reference 2 and the patent reference 3. What 
consisted of liquid crystal projectors indicated by the patent reference 2 with the 
organic material like WV film mentioned above as a phase contrast 
compensation component for TN liquid crystal is used. Moreover, using optically 
uniaxial birefringence crystals, such as single crystal sapphire and Xtal, for the 
patent reference 3 as a phase contrast compensation component is indicated. 



Moreover, that for which at least optics used discotheque liquid crystal as a 
phase compensating plate is indicated by the patent reference 4. Each of these 
phase contrast compensation components acted as a birefringence object which 
discovers the optical anisotropy depending on the incident angle of light, and has 
protected from the liquid crystal device that the contrast of an image falls 
according to the flux of light which carries out outgoing radiation on a big 
outgoing radiation square. 
[0011] 

[Problem(s) to be Solved by the Invention] 

However, if the phase contrast compensation component which generally 
consists of an organic material is put to a strong light including ultraviolet rays for 
a long time, tenebrescence will tend to produce it. It is in the inclination to 
change from the brightness of the light source also becoming high as compared 
with the liquid crystal display monitor of a direct viewing type etc. in order to 
perform image projection on a screen, in using especially for a liquid crystal 
projector, and the degree of overheating becoming large gradually and brown 
practical in about 2000 - 3000 hours. For the application which follows, for 
example, is used over long duration like home projection television, there is a 
problem in respect of endurance and utilization has a difficult field. On the other 
hand, although the phase contrast compensation component using birefringence 



objects, such as single crystal sapphire and Xtal, is satisfactory in endurance, 
the crystal itself, such as sapphire and Xtal, is expensive, and the logging side 
and thickness of a crystal must be managed to high degree of accuracy. And the 
adjustment when incorporating a phase contrast compensation component into 
optical system is also troublesome. 
[0012] 

Furthermore, in the liquid crystal device of a transparency mold, in order to 
improve that the numerical aperture in a pixel unit falls by the Black matrix 
section divided for every pixel on the substrate, there are some which combined 
the micro lens. However, before and behind a micro lens, when a micro lens was 
combined, since the include angle of light changed, the expected effectiveness 
of a phase contrast compensation component may not be acquired, and there 
was a problem that arrangement of a phase contrast compensation component 
was restrained. 
[0013] 

It aims at providing with a liquid crystal projector the substrate for liquid crystal 
devices and liquid crystal device list whose contrast of the image itself can 
improve, this invention having been made in consideration of the 
above-mentioned background, and being excellent in endurance also to a 
prolonged activity like home television, and there being also few burdens of a 



manufacturing cost moreover, and making concomitant use of a micro lens easy 

further. 

[0014] 

[Means for Solving the Problem] 

This invention forms at least the constitutive property birefringence layer created 
with the inorganic material for compensating the optical phase contrast of the 
light of the substrate body in which the light which penetrates a liquid crystal 
layer carries out incidence which penetrates a liquid crystal layer to one of the 
1st page in the substrate for liquid crystal devices according to claim 1, in order 
to solve the above-mentioned problem. 
[0015] 

It is made for the multilayered film which has the thin film which consists a 
constitutive property birefringence layer of a high refractive-index ingredient at 
least, and the thin film which consists of a low refractive-index ingredient to be 
included in the substrate for liquid crystal devices according to claim 2. 
[0016] 

In the substrate for liquid crystal devices according to claim 3, it considers as the 
multilayered film which carried out the laminating of the thin film which consists a 
constitutive property birefringence layer of a high refractive-index ingredient, and 
the thin film which consists of a low refractive-index ingredient by turns. 



[0017] 

A constitutive property birefringence layer is formed in the inner surface of a 
substrate body in the substrate for liquid crystal devices according to claim 4. 
[0018] 

In the substrate for liquid crystal devices according to claim 5, a constitutive 
property birefringence layer is formed between a substrate body and an 
electrode. 
[0019] 

In the substrate for liquid crystal devices according to claim 6, the electrode of 
the substrate body with which a constitutive property birefringence layer is 
prepared turns into a counterelectrode for an active-matrix actuation method, 
and it is needed, and a thing. 
[0020] 

A constitutive property birefringence layer is formed in the outside surface of a 
substrate body in the substrate for liquid crystal devices according to claim 7. 
[0021] 

The substrate for liquid crystal devices according to claim 8 forms a constitutive 
property birefringence layer in the inner surface and outside surface of a 
substrate body, respectively. 
[0022] 



The light which penetrates a liquid crystal layer forms the constitutive property 
birefringence layer of the substrate body which carries out incidence created by 
one of the 1st page with the inorganic material at least, and compensates with a 
liquid crystal device according to claim 9 the optical phase contrast of the light 
which penetrates said liquid crystal layer. 
[0023] 

In a liquid crystal device according to claim 10, it considers as the multilayered 
film which carried out the laminating of the thin film which consists a constitutive 
property birefringence layer of a high refractive-index ingredient, and the thin film 
which consists of a low refractive-index ingredient by turns. 
[0024] 

The light which penetrates the liquid crystal layer of the substrate bodies of a 
couple with which the orientation film and an electrode were prepared forms the 
constitutive property birefringence layer of the substrate body which carries out 
incidence created by one of the 1st page with the inorganic material at least, and 
compensates with a liquid crystal projector according to claim 11 the optical 
phase contrast of the light which penetrates said liquid crystal layer. 
[0025] 

In a liquid crystal projector according to claim 12, it considers as the multilayered 
film which carried out the laminating of the thin film which consists a constitutive 



property birefringence layer of a high refractive-index ingredient, and the thin film 

which consists of a low refractive-index ingredient by turns. 

[0026] 

[Embodiment of the Invention] 

The appearance of the liquid crystal projector of a rear method is shown in 
drawing 1 . The screen 3 of a diffuse-transmission mold is formed in the front 
face of a case 2, and the image projected on the tooth back is observed from a 
front-face side. The projection unit 5 is built into the interior of a case 2, it is 
reflected by mirrors 6 and 7 and image formation of the projection image is 
carried out to the tooth back of a screen 3. This liquid crystal projector can be 
used as television of a big screen by displaying the playback image of a video 
signal on the liquid crystal device which built the circuit unit of common 
knowledge a video signal besides being a tuner circuit etc., and for sound signal 
playback into the interior of a case 2, and was included in the projection unit 5 as 
an image display means. 
[0027] 

The configuration of the projection unit 5 is roughly shown in drawing 2 . The 
liquid crystal devices 11 R, 11G, and 1 1 B of three sheets of a transparency mold 
are included in this projection unit 5, it is full color and image projection can be 
performed. By penetrating the filter 13 which cuts ultraviolet rays and infrared 



radiation, the synchrotron orbital radiation from the light source 12 turns into the 
white light containing red light, green light, and blue glow, and carries out 
incidence to a glass rod 14 according to the illumination-light shaft from the light 
source to a liquid crystal device. The optical plane of incidence of a glass rod 14 
is located near the focal location of the ellipsoid mirror used for the light source 
12, and incidence of the light from the light source 12 is efficiently carried out to a 
glass rod 14. 
[0028] 

Face to face is stood against the outgoing radiation side of a glass rod 14, and a 
relay lens 15 is arranged, and the white light from a glass rod 14 turns into 
parallel light with a relay lens 15 and the latter collimate lens 16, and carries out 
incidence to a mirror 17. The white light reflected by the mirror 17 is divided into 
the 2 flux of lights by dichroic mirror 18R which penetrates only red light, it 
reflects by the mirror 19 and a transmitted red light illuminates liquid crystal 
device 11R from a tooth back. Moreover, the green light reflected by dichroic 
mirror 18R and blue glow are divided into the further 2 flux of lights by dichroic 
mirror 18G which reflect only green light. The green light reflected by dichroic 
mirror 18G illuminates liquid crystal device 11G from a tooth-back side. It is 
reflected by mirrors 18B and 20, and the blue glow which penetrated dichroic 
mirror 18G illuminates liquid crystal device 11 B from a tooth back. 



[0029] 

Each liquid crystal devices 11R, 11G, and 1 1 B consist of TN liquid crystal, 
respectively, and the concentration pattern image of the red image which 
constitutes a full color image, a green image, and a blue image is displayed on 
the each. The synthetic prism 24 is arranged so that a core may come to the 
location which serves as the equal distance from these liquid crystal devices 
11R, 11G, and 11B optically, the outgoing radiation side of the synthetic prism 
24 is met, and the projection lens 25 is formed. The synthetic prism 24 has the 
page [ 2nd ] die do IKKU sides 24a and 24b in the interior, compounds the red 
light which has penetrated liquid crystal device 11R, the green light which has 
penetrated liquid crystal device 11G, and the blue glow which has penetrated 
liquid crystal device 1 1 B, and it is made it to carry out incidence to the projection 
lens 25. 
[0030] 

From the core of the outgoing radiation side of each liquid crystal devices 11 R, 
11G, and 11B, it passes along the core of the synthetic prism 24 and the 
projection lens 25, and the projection lens 25 is formed on the projection optical 
axis which reaches the core of a screen 3. Image formation of the full color 
image compounded by the synthetic prism 24 since it was made for the image 
surface side focal plane of the body side focal plane to have corresponded with 



the screen 3 in accordance with the outgoing radiation side of liquid crystal 
devices 11 R, 11G, and 1 1 B will be carried out for the projection lens 25 to a 
screen 3. In addition, about the mirrors 6 and 7 shown in drawing 1 , it has 
omitted in order to avoid complicated-ization of a drawing. 
[0031] 

Polarizing plates 26R, 26G, and 26B are formed in the plane-of-incidence side of 
the illumination light of liquid crystal devices 11R, 11G, and 1 1 B, respectively. 
Moreover, polarizing plates 28R, 28G, and 28B are formed in the outgoing 
radiation side side of each liquid crystal device. The polarizing plates 26R, 26G, 
and 26B by the side of plane of incidence and the polarizing plates 28R, 28G, 
and 28B by the side of an outgoing radiation side serve as cross Nicol's prism 
arrangement, and, in the polarizing plate by the side of plane of incidence, the 
polarizing plate by the side of a polarizer and an outgoing radiation side acts as 
an analyzer. The constitutive property birefringence layer is prepared in the 
substrate which constitutes it so that a detail may be later mentioned to liquid 
crystal devices 11R, 11G, and 11B. In addition, since the operation with the 
operation of a polarizing plate fundamental [ the difference based on each 
colored light / of a certain thing ] prepared in the liquid crystal device prepared 
for every color channel and its both sides, respectively is substantially common, 
hereafter, a red channel is represented and is explained. 



[0032] 

The structure of liquid crystal device 11R is roughly shown in drawing 3 . Liquid 
crystal device 11 R is the thing of a TFT (thin film transistor) method, and 
active-matrix actuation is carried out. On both sides of the liquid crystal layer 30, 
the substrates 31 and 32 for liquid crystal devices of a couple counter, and this 
liquid crystal device 1 1R is prepared. 
[0033] 

The substrate 31 for liquid crystal devices consists of a transparent glass plate 

33 which is a substrate body, and the thin film transistor 34 formed in inner 
surface 33a by the side of the liquid crystal layer 30, the transparent pixel 
electrode 35 and the orientation film 36. Much these are prepared in inner 
surface 33a of a glass plate 33 in the shape of a matrix, using a thin film 
transistor 34 and the pixel electrode 35 as 1 set, and 1 set of thin film transistors 

34 and the pixel electrode 35 correspond to one pixel of a red image. The 
orientation film 36 is mostly formed in the whole surface so that a thin film 
transistor 34 and the pixel electrode 35 may be covered. 

[0034] 

the transparent glass plate 37 whose substrate 32 for liquid crystal devices of 
another side is a substrate body, and its inner surface (field by the side of liquid 
crystal layer) 37a -- the constitutive property birefringence layer 38, the 



transparent common electrode (counterelectrode) 39, and the orientation film 40 
are mostly ****(ed) by the whole surface sequentially from the glass plate 37 side. 
[0035] 

In addition, the Black matrix section (graphic display abbreviation) which 
improves that divide the pixel polar zone 35 for every pixel, and the contrast in a 
pixel unit falls is formed in the substrate 31 for liquid crystal devices. 
[0036] 

The constitutive property birefringence layer 38 is formed, and also the 
above-mentioned liquid crystal device 11R is the same configuration as the 
liquid crystal device of the conventional TFT method. That is, the shade of a 
pixel is expressed by controlling the quantity of light which carries out incidence 
from polarizing plate 26R and which carries out outgoing radiation from 
polarizing plate 28R by controlling the electrical potential difference impressed to 
the liquid crystal layer 30 between the pixel electrode 35 and the common 
electrode 39 by the thin film transistor 34, and changing the orientation position 
of each inter-electrode liquid crystal layer 30. 
[0037] 

The red illumination light reflected by the mirror 19 turns into the linearly 
polarized light by polarizing plate 26R by the side of plane of incidence, and 
carries out incidence to liquid crystal device 11R. In order that TN liquid crystal 



which is used for liquid crystal device 11 R in the case of a normally white mode 
may display the black of an image, a signal level is impressed between the pixel 
electrode 35 and the common electrode 39. At this time, the liquid crystal 
molecule contained in the liquid crystal layer 30 takes various orientation 
positions. For this reason, even if the illumination light serves as the parallel flux 
of light and carries out incidence to the liquid crystal layer 30, the perfect linearly 
polarized light does not become, but generally the image light of elliptically 
polarized light carries out outgoing radiation of the light which carries out 
outgoing radiation by the optical activity which the liquid crystal layer 30 presents, 
and birefringence, and sufficient black is not obtained. Moreover, in the case of 
NOMA reeve rack mode, black level does not become black enough with few 
inclinations of a liquid crystal molecule. 
[0038] 

moreover, in the condition of indicating by black, if the linearly polarized light 
nature of the image light which passed the liquid crystal layer 30 is saved, it will 
be intercepted by polarizing plate 28R of another side by 4, it will become 
sufficiently weak reinforcement, and incidence will be carried out to the synthetic 
prism 24. However, when the light which passes a liquid crystal molecule aslant 
is contained, the image light modulated by the liquid crystal layer 30 turns into 
elliptically polarized light to which the slightly optical phase was different from the 



linearly polarized light, and sufficient black is not obtained like the above. 
[0039] 

The constitutive property birefringence layer 38 changes the polarization 
condition of the light which carries out incidence to it, and compensates optical 
phase contrast so that the component which image light makes elliptically 
polarized light by passage of the above liquid crystal layers 30 may be negated. 
The image light by which outgoing radiation is carried out turns into image light 
of the linearly polarized light from liquid crystal device 1 1 R by this, it is made to 
carry out incidence to polarizing plate 28R, and the contrast of an image is 
raised. 
[0040] 

As for the constitutive property birefringence layer 38 with such a function, it is 
desirable that the multilayered film which has the thin film which is created with 
an inorganic material and consists of a high refractive-index ingredient at least, 
and the thin film which consists of a low refractive-index ingredient is included. 
The constitutive property birefringence layer 38 shown in drawing 4 is formed as 
a multilayer which carried out the laminating of the thin films L1 and L2 of the 
dielectric with which refractive indexes differ mutually to inner surface 37a of the 
glass plate 37 of liquid crystal device 11R by turns. And the common electrode 
39 is formed in the front face of the constitutive property birefringence layer 38 



constituted in this way, and the orientation film 40 is formed further. 
[0041] 

the optical thickness (product of geometric thickness and a refractive index) of 
each class which constitutes the constitutive property birefringence layer 38 -- 
the wavelength of light -- enough - small - desirable - lambda / 100 - lambda/5 
- lambda / 30 - lambda/10 are more preferably suitable for lambda / 50 - 
lambda/5, and a actual target. By this approach, the constitutive property 
birefringence layer 38 which has optically uniaxial negative birefringence easily 
can be formed in a glass plate 37. 
[0042] 

as the ingredient of the thin film layer of a high refractive index -- Ti02 
(n=2.2-2.4) Zr02 (n= 2.20) etc. -- as a low refractive-index ingredient -- Si02 
(n=1 .40-1 .48) MgF2 (n= 1 .39) CaF2 (n= 1 .30) etc. - it can use. Furthermore, the 
various ingredients listed, for example to below can be used for the thin film layer 
of a high refractive index and a low refractive index which constitutes the 
constitutive property birefringence layer 37 of this invention. In addition, the 
numeric value shown in () expresses the order-of-magnitude value of a refractive 
index. Ce02 (2.45) Sn02 (2.30) Ta2 05 (2.12) In2 03 (2.00) ZrTi04 (2.01) Hf02 
(1.91) aluminum2 03 (1.59-1.70) MgO (1.7), AIF3 A diamond thin film, LaTiOX 
Samarium oxide etc. moreover, as a combination of the charge of high 



refractive-index thin film layer lumber, and a low refractive-index thin film layer 
ingredient Ti02 /Si02 although it is desirable ~ in addition, Ta2 05 /aluminum2 
03 Hf02 /Si02 MgO/MgF2 ZrTi04 /aluminum2 03 Ce02 /CaF2 Zr02 /Si02 
Zr02 / aluminum2 03 etc. ~ it is mentioned. 
[0043] 

Moreover, although required sum total thickness is obtained, since the thinner 
one of each optical thickness is good since it is necessary to avoid that the 
interference phenomenon of light arises between the thin films L1 and L2 by 
which the laminating was carried out, but the count of membrane formation 
increases If in charge of the design of a realistic thickness configuration, in 
consideration of the desired rate operation of a birefringence, the refractive 
index of each class, a film parameter, and sum total thickness are decided. It is 
necessary to care about selection of an ingredient so that nonconformities, such 
as generating of the crack which originates in internal stress after membrane 
formation further fully in consideration of thin film interference about coloring, 
may not arise. 
[0044] 

In addition, in order to manufacture the constitutive property birefringence layer 
38 which consisted of multilayered films, a vacuum deposition method and the 
spatter forming-membranes method can be used effectively. In order to form two 



kinds of thin film layers of a high refractive-index thin film layer and a low 
refractive-index thin film layer by turns A shutter is formed, respectively so that 
each evaporation source can be covered to the glass plate 37 used as the object 
for membrane formation. Open and close these shutters by turns. Carry out the 
laminating of two kinds of thin film layers by turns, or Or it can be made to be 
able to hold to the substrate holder which carries out circulation migration of the 
glass plate 37 with a fixed speed, and technique, such as carrying out the 
laminating of two kinds of thin films by turns one by one, can be taken by passing 
each evaporation source top in the process in which circulation migration of the 
glass plate 37 is carried out. Since what is necessary is to face that this obtains a 
multilayered film and to carry out vacuum suction of the vacuum tub only once, 
manufacture effectiveness can be raised. 
[0045] 

The design procedure of the constitutive property birefringence layer 38 by such 
multilayered film is as follows, rate of birefringence deltan of the constitutive 
property birefringence layer 37 ~ "- it is decided like a publication by the ratio of 
the optical thickness of two kinds of thin films with which refractive indexes differ 
that it will be optical volume [ 27th ] No. 1 (1998) p. 12-17", and such a large 
value is acquired that a difference is in each refractive index. Moreover, phase 
contrast is given by the product "ddeltan" with the geometric sum total thickness 



d of rate of birefringence deltan, and the constitutive property birefringence layer 
38. Therefore, in order to acquire desired phase contrast, it asks for a film 
parameter to which the value of rate of birefringence deltan obtained from those 
ingredients becomes large, and the physical sum total thickness d of a required 
constitutive property birefringence layer is determined from the rate of 
birefringence deltan. What is necessary is just to choose a number of layers, 
taking manufacture fitness into consideration a condition [ that the product of the 
geometric thickness of each thin film and a number of layers becomes the sum 
total thickness d, and geometric thickness being in the range of the above optical 
thickness ]. 
[0046] 

In addition, as what acquires an optical operation of a proper with the 
multilayered film which carried out the laminating of the dielectric thin film with 
which refractive indexes differ, although a dichroic mirror, a polarization beam 
splitter, color composition prism, an antireflection film, etc. are known, the optical 
thickness is designed so that it may become lambda/4 of integral multiples, and, 
as for each thin film layer which constitutes these multilayered films, all attain the 
desired end using the interference phenomenon of light. Since rate of 
birefringence deltan of a proper is determined by the ratio of that this point and 
the constitutive property birefringence layer 38 mentioned above have the 



optical thickness of each thin film layer thinner than lambda/4, and the optical 
thickness of two kinds of thin films, it turns out that the interference phenomenon 
of light is a thing based on a completely different operation principle. 
[0047] 

The constitutive property birefringence layer 38 compensates that the 
modulation factor of a phase changes with include angles of the light which 
passes the liquid crystal layer 30. For this reason, since lowering of contrast can 
be suppressed even if the include angle of the light which passes the liquid 
crystal layer 30 becomes large, it becomes possible to use optical system with 
big numerical aperture. Therefore, a lens with big aperture is adopted, the optical 
path length can be shortened, size of a liquid crystal device can be made small, 
or the selection range of a design factor, such as lowering a manufacturing cost, 
can be made [ **** / raising the utilization effectiveness of light / **** / attaining 
miniaturization / the whole optical system can be made small and ] large. 
[0048] 

The above constitutive property birefringence layers 38 are formed in inner 
surface 37a of the glass plate 37 by the side of a common electrode, and also 
they can be prepared in the outside surface (field of a liquid crystal layer and an 
opposite hand) of the glass plate 37 by the side of a common electrode, and the 
substrate 31 for liquid crystal devices by the side of a pixel electrode. Moreover, 



the constitutive property birefringence layer 38 is formed on the surface of a 
glass plate, and also it may be prepared between the orientation film and an 
electrode, and may form the constitutive property birefringence layer 38 in glass 
plate both sides. Furthermore, various kinds of substrates 31 and 32 for liquid 
crystal devices with which the constitutive property birefringence layer 38 was 
formed with various kinds of gestalten in this way are combinable. 
[0049] 

Drawing 5 thru/or drawing 7 show the various examples of the layer system of 
the substrate for liquid crystal devices, drawing 5 and drawing 6 show the 
example of the substrate layer system for liquid crystal devices by the side of a 
pixel electrode, and drawing 7 and drawing 8 show the example of the layer 
system of the substrate for liquid crystal devices by the side of a common 
electrode, respectively. In addition, the same sign is substantially given to the 
same thing with what is shown in drawing 3 anc ) detailed explanation is omitted. 
Moreover, each substrate for liquid crystal devices is explained for convenience 
using the type name indicated all over drawing. 
[0050] 

The substrate 31 for liquid crystal devices of Type AO shown in drawing 5 (a) is 
used combining the substrate 32 for liquid crystal devices which it is the same as 
what is shown in drawing 3 , and there is no constitutive property birefringence 



layer, and formed the constitutive property birefringence layer 38. The substrate 
31 for liquid crystal devices of Type A1 shown in drawing 5 (b) forms the 
constitutive property birefringence layer 38 in inner surface 33a of the glass plate 
33, forms a thin film transistor 34 and the pixel electrode 35 in the upper layer of 
the constitutive property birefringence layer 38, and **** the orientation film 36 in 
the upper layer further. The thing of Type A2 shown in drawing 5 (c) forms a thin 
film transistor 34, the pixel electrode 35, and the orientation film 36 in inner 
surface 33a of a glass plate 33 like Type AO, and forms the constitutive property 
birefringence layer 38 in outside 33b of a glass plate 33. 
[0051] 

The substrate 31 for liquid crystal devices of type A3 shown in drawing 6 (a) 
forms the constitutive property birefringence layer 37 between the pixel 
electrode 35 and the orientation film 36. In the example of this type A3, after 
forming the transparent flattening layer (for example, Si02 ) 41 in the thin film 
transistor 34 on inner surface 33a, and the upper layer of the pixel electrode 35, 
the constitutive property birefringence layer 38 is formed, and the orientation film 
36 is formed in the upper layer of this constitutive property birefringence layer 38. 
The substrate 31 for liquid crystal devices of type A4 shown in drawing 6 (b) is 
forming the constitutive property birefringence layer 38 also in outside 33b of a 
glass plate 33, and forms the constitutive property birefringence layer 38 in the 



2nd page while it forms the constitutive property birefringence layer 38 in inner 
surface 33a like Type A1 shown in drawing 5 (b). The thing of type A5 shown in 
drawing 8 (c) makes the layer system by the side of an inner surface the same 
as type A3, forms the constitutive property birefringence layer 38 also in outside 
33b of a glass plate 33, and makes the constitutive property birefringence layer 
38 the 2nd page. 
[0052] 

In addition, as mentioned above, although it is necessary to insulate electrically 
mutually, since the constitutive property birefringence layer 38 consists of 
dielectrics, i.e., an electric insulator, even if each pixel electrode 35 formed in a 
glass plate 33 is close to each pixel electrode 38 and is formed, it does not 
short-circuit each [ these ] pixel electrode 38. 
[0053] 

The substrate 32 for liquid crystal devices of Type BO shown in drawing 7 (a) is 
used combining the substrate 31 for liquid crystal devices by the side of the pixel 
electrode which has not prepared the constitutive property birefringence layer 
and prepared the constitutive property birefringence layer. The substrate 32 for 
liquid crystal devices of Type B1 shown in drawing 7 (b) is the same as what is 
shown in drawing 3 , forms the constitutive property birefringence layer 38 in 
inner surface 37a, and **** the common electrode 39 and the orientation film 40 



one by one in the upper layer of the constitutive property birefringence layer 38. 
The substrate 32 for liquid crystal devices of type B-2 shown in drawing 7 (c) 
forms the common electrode 39 and the orientation film 40 in inner surface 37a 
of a glass plate 37 like Type BO, and forms the constitutive property 
birefringence layer 38 in outside 37b. 
[0054] 

The substrate 32 for liquid crystal devices of Type B3 shown in drawing 8 (a) 
forms the constitutive property birefringence layer 38 between the common 
electrode 39 and the orientation film 40. This forms the constitutive property 
birefringence layer 38, after forming the common electrode 39 on inner surface 
37a of a glass plate 37, and it forms the orientation film 40 in the upper layer of 
this constitutive property birefringence layer 38. The thing of type B4 shown in 
drawing 8 (b) is forming the constitutive property birefringence layer 38 also in 
outside 37b of a glass plate 37, and forms the constitutive property birefringence 
layer 38 in the 2nd page while it **** the constitutive property birefringence layer 
38, the common electrode 39, and the orientation film 40 one by one to inner 
surface 37a of a glass plate 37 as well as Type B1 . The thing of type B5 shown 
in drawing 8 (c) forms the constitutive property birefringence layer 38 also in 
outside 37b of a glass plate 37, and forms the constitutive property birefringence 
layer 38 in the 2nd page while it forms the common electrode 39, the constitutive 



property birefringence layer 38, and the orientation film 40 in inner surface 37a 

as well as Type B3. 

[0055] 

In addition, other layers, such as a constitutive property birefringence layer, 
various electrodes, a thin film transistor, orientation film, and the 
above-mentioned Black matrix section, may be collectively formed in each 
substrates 31 and 32 for liquid crystal devices. For example, as shown in 
drawing 9 , the layer insulation layer 42 may be formed between a thin film 
transistor 34 and the pixel electrode 35, and a constitutive property birefringence 
layer may be formed in the substrate for liquid crystal devices which, of course, 
has such a layer insulation layer 42. 
[0056] 

The height of the manufacturing cost in the combination of each 
above-mentioned substrates 31 and 32 for liquid crystal devices, the quality of 
camber adjustment, and the quality of the optical compensation engine 
performance are shown in a table 1 . 
[0057] 
[A table 1] 
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[0058] 



Make into "one side" the case where the constitutive property birefringence layer 



is prepared in either the inner surface side of a glass plate, or the outside 



surface in the above-mentioned table 1, and the case where the constitutive 



property birefringence layer is prepared in both the inner surface side of a glass 



plate and the outside surface is made into "both sides." each substrates 31 and 



32 for liquid crystal devices are classified, those combination is boiled, union 



No. 1-9 are attached, and the height of a manufacturing cost, the quality of 



camber adjustment, and the quality of the optical compensation engine 
performance are shown. A actual combination of the substrates 31 and 32 for 
liquid crystal devices corresponding to "union No." is as being shown in the 
following table 2. 
[0059] 
[A table 2] 
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[0060] 

The column of the cost of a table 1 shows that a manufacturing cost is so high 
that a figure is large. Moreover, camber adjustment expresses that camber 
adjustment is impossible for "x", and means that adjustment can carry out more 
preferably in order of "**", "O", and "O." A desirable result is obtained for "**" and, 
as for the optical compensation engine performance, "O" means that a more 



desirable result can be obtained. 
[0061] 

Although temperature rises in response to light with the strong liquid crystal 
device for projectors, a contrast property changes with the thermal expansion of 
liquid crystal, and temperature dependence of the rate of a birefringence in that 
case. In such a situation, if the camber of a substrate is large, the homogeneity 
within the screen of contrast will be spoiled. Therefore, in the substrate for liquid 
crystal devices for liquid crystal projectors, the camber of a substrate is an 
important property and it is desirable that it is controllable to a precision also 
including the temperature dependence property. 
[0062] 

As a table 1 shows, it is good to prepare a constitutive property birefringence 
layer the 1st [ at least ] page at a time in each substrates 31 and 32 for liquid 
crystal devices from the point of the optical compensation engine performance, 
and it turns out from a viewpoint of camber adjustment that it is good to prepare 
a constitutive property birefringence layer in each both sides of each glass plates 
33 and 37 preferably [ preparing a constitutive property birefringence layer in 
both sides of one of glass plates at least ], and more preferably. 
[0063] 

In addition, in the case of a configuration [ having formed the constitutive 



property birefringence layer 38 between the electrode and the glass plate 
(substrate body) like type A3, the substrate 31 for liquid crystal devices of A5, or 
Type B3 and the substrate 32 for liquid crystal devices of B5 ], there is an 
advantage that the style reclamation birefringence layer 38 which consists of 
dielectrics, i.e., an insulator, can be operated also as an insulating layer for 
inter-electrode short circuit prevention. 
[0064] 

On the other hand, in order to connect an electrode with an external circuit, it is 
necessary to prepare the area which made the electrode expose without 
preparing a constitutive property birefringence layer out of the viewing area of a 
glass plate. Although the technique from which such patterning removes a part 
of constitutive-property birefringence layer by the photolithography, and the 
technique of carrying out mask vacuum evaporationo so that a constitutive 
property birefringence layer may not be formed in the part of the electrode which 
should be exposed can be used, a constitutive-property birefringence layer has 
the difficulty that many thin films with which etching nature differs are carrying 
out the laminating, and since a membrane-formation process is influenced for 
every design of a liquid crystal device, it has the fault that production control 
becomes complicated, by mask vacuum evaporationo. Furthermore, when a 
constitutive property birefringence layer is prepared between a pixel electrode 



and a common electrode, it is based on the thickness of the layer, and the 
electrical potential difference impressed to a liquid crystal layer must also take 
into consideration the point of falling at the capacitive component rate by the 
constitutive property birefringence layer. 
[0065] 

In order that each field of the constitutive property birefringence layer 38 may 
contact an ingredient with a refractive index higher than air in the case where the 
constitutive property birefringence layer 38 is formed in the inner surface side of 
a glass plate like Type A1, A3, A4, the substrate 31 for liquid crystal devices of 
A5, Types B1 and B3, B4, and the substrate 32 for liquid crystal devices of B5, 
the reflection factor of the light in those interfaces is very low compared with the 
optical compensation component which touches air in a field. Therefore, there is 
an advantage that the acid-resisting layer of an interface can be simplified or it 
can omit, moreover, the constitutive property birefringence layer 33 -- getting 
damaged -- etc. -- there is also an advantage that it can prevent. 
[0066] 

When the constitutive property birefringence layer 38 prepares in the outside 
surface of a glass plate like Type A2, A4, the substrate 31 for liquid crystal 
devices of A5 and type B-2, B4, and the substrate 32 for liquid crystal devices of 
B5, in order to prevent with [ of the constitutive property birefringence layer 38 ] a 



blemish, it is also desirable to prepare a transparent protective layer in the upper 

layer of the constitutive property birefringence layer 38. 

[0067] 

With the configuration which prepared the constitutive property birefringence 
layer in the substrate body, the include angle which passes the liquid crystal 
layer, and the include angle which passes a constitutive property birefringence 
layer can be made the same about the light which passes a liquid crystal layer. 
Moreover, although it is difficult to prepare the phase contrast compensation 
component created using the polymer ingredient etc. inside a liquid crystal 
device, in the constitutive property birefringence layer created with the above 
inorganic materials, it is possible and also has sufficient endurance to heat, 
ultraviolet rays, etc. 
[0068] 

The liquid crystal device of this invention is combinable with a micro lens like the 
example shown in drawing 10 . The micro-lens array 50 is allotted to the 
plane-of-incidence side of a liquid crystal device. Micro-lens 50a is formed in the 
micro-lens array 50 for every pixel. This micro-lens 50a is created by giving the 
refractive-index distribution which followed the glass plate using the 
ion-exchange technique. Of course, as a micro lens, what processed glass and 
resin into the lens configuration may be used. Micro-lens 50a improves that the 



numerical aperture in a pixel unit falls by the Black matrix section (not shown) 
formed in the glass plate 33 by the side of the outgoing radiation side which has 
divided the pixel electrode 35 for every pixel. 
[0069] 

By combining micro-lens 50a, the illumination light made into the linearly 
polarized light with the polarizing plate used as a polarizer is made into the 
convergence flux of light by micro-lens 50a, reaches the liquid crystal layer 30 
through a glass plate 37, the constitutive property birefringence layer 38, the 
common electrode 39, and the orientation film 40, and penetrates and carries 
out outgoing radiation of a glass plate 33 and the polarizing plate used as an 
analyzer through the orientation film 36 and the pixel electrode 35 further. 
[0070] 

The constitutive property birefringence layer 38 has the big advantage that 
become especially effective when an include angle is attached to the light which 
carries out incidence by micro-lens 50a like this example since it is for 
compensating that the modulation factor of a phase changes with include angles 
of the light which passes the liquid crystal layer 30, and the design which 
enlarged improvement in contrast and numerical aperture of micro-lens 50a is 
attained. 
[0071] 



Although it is the substrate 32 for liquid crystal devices which formed the 
constitutive property birefringence layer 38 in inner surface 37a of the glass plate 
37 by the side of a common electrode in the above-mentioned example, the 
substrate 32 for liquid crystal devices of the type formed in outside 37b of a glass 
plate 37 as shown, for example in drawing 11 may be used. Moreover, you may 
be the combination of the substrates 31 and 32 for liquid crystal devices of 
various kinds of layer systems shown in drawing 5 thru/or drawing 8 in addition 
to this. 
[0072] 

The constitutive property birefringence layer created with the inorganic material 
of this invention is applicable also to a reflective mold liquid crystal device. An 
example of the projection unit using a reflective mold liquid crystal device is 
shown in drawing 12 . By penetrating a filter 13, the synchrotron orbital radiation 
from the light source 12 turns into the white light into which ultraviolet rays and 
infrared radiation were cut, and carries out incidence to the dichroic mirror 56 
which penetrates the condensing optical system 55 and reflects only red light. 
Incidence of the reflected red light is carried out to the polarization beam splitter 
58 in which it reflected in by the mirror 57 and polarization film 58a was installed. 
An s-polarized light component serves as the linearly polarized light by 
polarization film 58a, it is reflected, and incidence is carried out to liquid crystal 



device 61 R of a reflective mold. In addition, among the green light and blue glow 
which penetrated the dichroic mirror 56, it is reflected with a dichroic mirror 62, 
incidence of the green light is carried out to a polarization beam splitter 63, and 
incidence of the blue glow which penetrated the dichroic mirror 62 is carried out 
to a polarization beam splitter 64. 
[0073] 

Liquid crystal device 61 R of the reflective mold used here has composition as 
shown in drawing 13 . In drawing 13 , the same sign is substantially given to the 
same configuration member with the above, and the explanation is omitted. 
Moreover, the layer system of the substrate for liquid crystal devices by the side 
of the common electrode 39 with which the constitutive property birefringence 
layer 38 was formed is the same as the first operation gestalt. 
[0074] 

The substrate 65 for liquid crystal devices by the side of a pixel electrode is 
using the opaque silicon substrate 66 as the substrate body. The pixel circuit 67 
which controls inter-electrode applied voltage is formed in this silicon substrate 
66 for every pixel, and the pixel electrode 68 is connected to it in that pixel circuit 
67, respectively. The pixel electrode 68 serves as a reflecting plate created with 
the ingredient with the high reflection factor of aluminum, silver, etc., and reflects 
the light which has penetrated the liquid crystal layer 30. A silicon substrate 66, 



the pixel electrode 68, and in between, the layer insulation layer 69 is formed, 
and the orientation film 71 is formed so that the pixel electrode 68 and the layer 
insulation layer 69 may be covered. 
[0075] 

Incidence of the light made into the linearly polarized light by the polarization 
beam splitter 58 is carried out to the liquid crystal layer 30 through the substrate 
32 for liquid crystal devices, and it carries out incidence to the pixel electrode 68 
through the orientation film 71. And it is reflected with this pixel electrode 68, and 
incidence is carried out to a polarization beam splitter 58 through the orientation 
film 71 , the liquid crystal layer 30, and the substrate 32 for liquid crystal devices. 
In case light penetrates the substrate 32 for liquid crystal devices, the light 
penetrates the constitutive property birefringence layer 38 formed in the glass 
plate 37. Since the linearly polarized light light which carried out incidence to the 
polarization beam splitter 58 again serves as a p-polarized light component to 
polarization film 58a, it penetrates polarization film 58a and it carries out 
incidence to the synthetic prism 24. In addition, the function of the synthetic 
prism 24 and the projection lens 25 is completely the same as that of a previous 
operation gestalt. 
[0076] 

In the constitutive property birefringence layer 38 used here, in order for light to 



pass twice in the time of carrying out outgoing radiation to the time of carrying 
out incidence to the liquid crystal layer 30, it is necessary to design the phase 
contrast by the birefringence of constitutive property birefringence layer 38 the 
very thing in consideration of this. Moreover, also when using the liquid crystal 
device of a reflective mold by the off axis, it can use. 
[0077] 

The constitutive property birefringence layer 38 may be formed in the substrate 
65 for liquid crystal devices by the side of a pixel electrode. Drawing 14 shows 
the example which formed the constitutive property birefringence layer 38 in the 
substrate 65 for liquid crystal devices by the side of a pixel electrode, and the 
constitutive property birefringence layer 38 is formed between the pixel electrode 
68 by the side of a silicon substrate 66, and the orientation film 71 . Moreover, the 
substrate 65 for liquid crystal devices of each type by the side of the pixel 
electrode shown in drawm$J_3 and drawing J_4 is combinable with the glass 
plate of Type BO shown in drawing 7 and drawing 8 - B5. Of course, the 
combination of the substrate 65 for liquid crystal devices and the substrate 32 for 
liquid crystal devices of Type BO which are shown in drawing 13 is removed. 
[0078] 

The manufacturing cost in the combination of the above-mentioned substrate 65 
for liquid crystal devices and the substrate 32 for liquid crystal devices of Type 



BO - B5, the quality of camber adjustment, and the quality of the optical 
compensation engine performance are similarly shown with a table 1 in the 
following table 3. It is as being shown in the actual combination table 4 of "union 
No." showing in a table 3, and the substrate 65 for liquid crystal devices of the 
layer system which shows the substrate 32 for liquid crystal devices of the layer 
system shown in drawing 13 to Type CO and drawing 14 is considered as Type 



[0079] 



[A table 3] 
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[0080] 
[A table 4] 
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[0081] 

In addition, it cannot be overemphasized that this invention is applicable also to 
the configuration made into the reflective mold liquid crystal device by arranging 
a reflecting plate to one field of the liquid crystal device of a transparency mold. 
[0082] 

The constitutive property birefringence layer used for this invention can use the 
thing of various gestalten created not only with the layered product of a 
multilayered film as shown in drawing 4 but with the inorganic material. Although 
the optical axis which an optical anisotropy does not discover is mentioned as an 
example which is an optically uniaxial negative birefringence layer 
corresponding to the normal of a glass plate, and is used as c-plate, as the thin 
film layered product which explains previously and is shown in drawing 4 is 
shown in drawing 15 as a thing with optically uniaxial [ negative ], it is also 
possible to use the constitutive property birefringence layer 80 which arranged 
the transparent tabular projection 77 in the shape of a grid. In addition, a sign 76 



is a glass plate by the side of a substrate body, i.e., a common electrode, or a 

pixel electrode, or the silicon substrate of the reflective mold LCD. 

[0083] 

Thickness [ of the tabular projection 77 which constitutes the physical structure 
of this constitutive property birefringence layer 80 ] d, height h, and array 
spacing are fully small to the wavelength of light, for example, as for lambda / 
100 - lambda/5, and optical-axis 80a that does not show an optical anisotropy to 
lambda / 50 - lambda/5, and a actual target that what is necessary is just about 
lambda / 30 to lambda/10, optical thickness serves as the direction of a graphic 
display preferably. It is used as a-plate by being incorporated as a substrate for 
liquid crystal devices which constitutes a liquid crystal device. And since the 
tabular projection 77 is arranged by the single dimension in the field which 
intersects perpendicularly with an illumination-light shaft or a projection optical 
axis, a different refractive index by the air space and the tabular projection 77 
comes to be distributed by turns in the direction of the one-dimensional array. 
[0084] 

Moreover, it is useful when the constitutive property birefringence layer 82 which 
inclined and arranged the transparent tabular projection 81 on the substrate 
body 76 also attains the object of this invention, as shown in drawing 16 . Since it 
is arranged so that this constitutive property birefringence layer 82 may also act 



as a negative optically uniaxial birefringence object and the field of the substrate 
body 76 may become vertical to an illumination-light shaft or a projection optical 
axis, it is used as o-plate. Physical structure for the part from which a refractive 
index differs to give a refractive index different moreover by becoming an 
one-dimensional array will incline to an illumination-light shaft or a projection 
optical axis in the field where an illumination-light shaft or a projection optical 
axis, and this constitutive property birefringence layer 82 also cross at right 
angles. 
[0085] 

The physical repeat structure pattern which these constitutive property 
birefringence layers 80 and 82 have can be created by the photolithography. In 
addition, in order to acquire the operation as a negative optically uniaxial 
birefringence object, it is necessary to enlarge the aspect ratio expressed with 
height h to the width of face d of each tabular projection 77 and 81 enough. 
When this aspect ratio is not large enough, it is nx of an index ellipsoid, ny nz It 
becomes an altogether different biaxial nature birefringence object. If an aspect 
ratio furthermore becomes small, it will become forward a-plate in limit. 
[0086] 

An example of forward a-plate is shown in drawing 17 . This constitutive property 
birefringence layer 85 is constituted by arranging the shape of ** 84 by the 



dielectric transparent on the front face of the substrate body 76 in the shape of a 
grid at constant pitch, and the width of face W of a protruding line 84, height h, 
and an array pitch are made smaller enough than wavelength like the previous 
example. Optical-axis 85a becomes grids structure and parallel like a graphic 
display. In case it is included in a liquid crystal device, it is arranged so that the 
front face of the substrate body 76 in which the above-mentioned structure was 
formed may become vertical to an illumination-light shaft or a projection optical 
axis, and the part from which a refractive index differs in the field which 
intersects perpendicularly with an illumination-light shaft or a projection optical 
axis too serves as an one-dimensional array. In addition, phase contrast serves 
as a product of the height h and the refractive index of a protruding line 84. If 
height h becomes large to wavelength, a refractive-index anisotropy will shift 
from one shaft, and will become two shafts. If it becomes still larger, negative 
c-plate will be approached. 
[0087] 

Moreover, when forming the above-mentioned constitutive property 
birefringence layer 85 in the outside surface side of the substrate body 76, the 
grids structure by the protruding line 84 may be in contact with the air space, but 
by the dielectric layer with the refractive index from which others differ, on the 
whole, you may cover so that between protruding lines 84 may be buried. 



Moreover, also when preparing in the inner surface side of the substrate body 76, 
you may make it between protruding lines 84 fill uped with a dielectric layer with 
the refractive index from which others differ similarly. 
[0088] 

Forward c-plate can also be used as a constitutive property birefringence layer 
of this invention. Forward c-plate can be created by making the front face of the 
substrate body 76 bristle with the projection 86 of a large number which consist 
of a transparent dielectric vertically, as shown in drawing 18 . The size and the 
array pitch of projection 86 should just be small enough similarly [ until now ] as 
compared with the wavelength of light. Since it is arranged so that an 
illumination-light shaft or a projection optical axis, and the front face of the 
substrate body 76 may cross at right angles, it comes to be distributed over two 
dimensions in the field where an illumination-light shaft or a projection optical 
axis, and the part from which it differs in the constitutive property birefringence 
layers 80, 82, and 85 shown in drawing 15 - drawing 17 , and a refractive index 
differs cross at right angles. Also being able to create too the constitutive 
property birefringence layer 87 with such structure by the photolithography, the 
optical-axis 87a becomes vertical to the front face of the substrate body 76. 
Moreover, in the case where a part for the above-mentioned physical structured 
division is prepared in the outside surface side of the substrate body 76, it may 



be in contact with the air space like the previous thing, and it is also possible to 
use it with a wrap gestalt on the whole by another dielectric layer from which a 
refractive index differs in any [ by the side of an outside surface and an inner 
surface ] case. 
[0089] 

Furthermore, forward o-plate can be obtained with the gestalt shown in drawing 
19 , and can also use effectively because of the object of this invention these 
constitutive property birefringence layers with the array pattern of the physical 
structure which is such two dimensions. The constitutive property birefringence 
layer 90 shown in drawing 19 was able to make the front face of a substrate 76 
able to bristle with the projection 91 which consists of a transparent dielectric 
regularly by whenever [ fixed tilt-angle ], and can be created by the 
photolithography. Too, the size and the repeat pitch of such structures needed to 
be made smaller enough than the wavelength of light, and the structure front 
face may be in contact with any of an air space or another transparent dielectric 
layer. Optical-axis 90a inclines to the front face of a substrate 76 like a graphic 
display, and becomes the dip direction of projection 91 , and parallel. 
[0090] 

In creating forward o-plate, as shown in drawing 20 , being obtained also by 
vapor-depositing one kind of dielectric from across to the front face of the 



substrate body 76 is known also for the U.S. Pat. No. 5638197 official report 
description (above-shown patent reference 1). According to this approach, 
physical structure small enough can be easily acquired to the wavelength of light. 
In addition, the slash shown all over this drawing is for expressing having 
performed membrane formation from across with a substrate 76 typically, and 
does not express the thin film layer according to individual, respectively. It is 
arranged and used and the installed thin film layer 94 shows the optical 
anisotropy of an o-plate birefringence object so that the front face of a substrate 
76 may become vertical [ this constitutive property birefringence layer 93 ] to an 
illumination-light shaft or a projection optical axis. 
[0091] 

In case it is used combining two or more constitutive property birefringence 
layers, it is also possible to use the constitutive property birefringence layer of a 
different class, it can perform more precise phase contrast compensation, and 
can raise more the contrast of the image projected on a screen, moreover, only 
not only in the transparency mold TN liquid crystal mode mentioned above also 
as a mode of operation of the liquid crystal device which can apply this invention 
Reflective mold TN liquid crystal mode and well-known ECB (Electrically 
Controlled Birefringence ), VA (Vertical Aligned), OCB (Optically Compensatory 
Bend ), The thing of various kinds of modes of operation, such as FLC 



(Ferroelectric Liquid Crystal), is mentioned. Still like an off axis method or a 
micro-lens method This invention is applicable also to the projector which 
adopted optical system which is passed by whenever [ angle-of-incidence / from 
which each colored light of RGB differed the liquid crystal device ]. Moreover, 
this invention is applicable not only to a active-matrix actuation method but 
various kinds of actuation methods also about an actuation method. 
[0092] 

Furthermore, in creating the constitutive property birefringence layer which 
carried out the laminating of the thin film layer, it is not restricted only to it not 
being necessary to necessarily make thickness of each class equal and, and 
carrying out the laminating of two kinds of thin films by turns. For example, it is 
possible to carry out the laminating of three or more kinds of thin films with which 
refractive indexes differ, and to design them suitably by proper sequence and 
thickness, in consideration of absorption of distortion by the ease of a membrane 
formation process and the internal stress of each class, the wavelength 
dependency of a refractive index, etc. Moreover, a constitutive property 
birefringence layer may combine a constitutive property birefringence object and 
a multilayered film as not consisted of only multilayered films which carried out 
the laminating of two kinds or the thin film beyond it with which refractive indexes 
differ, for example, shown in drawing 15 - drawing 20 . 



[0093] 
[Example] 

[Transparency mold liquid crystal device] 

To a glass plate with a thickness of 0.7mm it is thin on the substrate body by the 
side of a common electrode, it is Si02. Ti02 The laminating of every 46 layers 
was respectively carried out by electron beam evaporation by 15nm of thickness 
by turns, and the constitutive property birefringence layer was formed. The 
thickness of a layer is 1.38 micrometers and this constitutive property 
birefringence layer showed the 310nm negative birefringence to light with a 
wavelength of 550nm. Subsequently, the ITO film used as a common electrode 
was formed by 100nm thickness by the spatter on it. By forming the resin film for 
orientation film formation of polyimide furthermore, and giving rubbing, it 
considered as the orientation film and the liquid crystal device substrate by the 
side of a common electrode was created. By, forming the resin film for 
orientation film formation of polyimide on the other hand what created the pixel 
electrode array on a glass plate with a thickness of 0.7mm it is thin on the 
substrate body by the side of a pixel electrode, and giving rubbing, it considered 
as the orientation film and the liquid crystal device substrate by the side of a 
pixel electrode was created. 
[0094] 



The pneumatic liquid crystal of a forward dielectric constant was enclosed with 
lamination and the meantime so that the direction of rubbing might intersect 
perpendicularly mutually each liquid crystal device substrate created as 
mentioned above, the micro-lens array made of resin was stuck, and TN liquid 
crystal device was created. 
[0095] 

Contrast showed 550:1 to light with the green projector using this TN liquid 
crystal device, and the improvement effect was accepted compared with 350:1 
of the contrast of the projector using TN liquid crystal device which has not 
prepared the constitutive property birefringence layer. 
[0096] 

[Reflective mold liquid crystal device] 

The polyimide orientation film for vertical orientation was formed in the silicon 
substrate by which the pixel electrode array was created, rubbing was given, and 
the substrate for liquid crystal devices by the side of a pixel electrode was 
created. Moreover, the ITO film used as a constitutive property birefringence 
layer and a common electrode was formed in the glass plate, the polyimide 
orientation film for vertical orientation was further formed on the ITO film, rubbing 
was given, and the substrate for liquid crystal devices by the side of a common 
electrode was created. The specification of the glass plate by the side of this 



common electrode, a constitutive property birefringence layer, and the ITO film is 
the same as that of the thing by the side of the common electrode of a 
transparency mold liquid crystal device. 
[0097] 

The pneumatic liquid crystal of a negative dielectric constant was enclosed with 
lamination and the meantime so that the direction of rubbing might become 
parallel with the reverse sense mutually about each liquid crystal device 
substrate created as mentioned above, and VA liquid crystal device was created. 
[0098] 

Contrast showed 900:1 to light with the green projector using this VA liquid 
crystal device, and the improvement effect was accepted compared with 500:1 
of the contrast of the projector using VA ****** which has not prepared the 
constitutive property birefringence layer. 
[0099] 

[Effect of the Invention] 

The contrast of the image projected on a screen can be raised without according 
to this invention, being rich in endurance and moreover also enlarging a cost 
burden, since the constitutive property birefringence layer created with an 
inorganic material is formed in the substrate body of the substrate for liquid 
crystal devices which constitutes a liquid crystal device and it was made to 



perform phase contrast compensation as stated above. 
[Brief Description of the Drawings] 

[Drawing 1] It is the external view showing the outline of the liquid crystal 
projector of a rear method. 

[Drawing 2] It is the outline block diagram of the projection unit using a 
transparency mold liquid crystal device. 

[Drawing 3] It is the outline sectional view showing the rough structure of a liquid 
crystal device. 

[Drawing 4] It is the explanatory view showing the layer system of a constitutive 
property birefringence layer. 

[Drawing 5] The example of a configuration of the substrate for liquid crystal 
devices by the side of a pixel electrode is shown. 

[Drawing 6] Another example of a configuration of the substrate for liquid crystal 
devices by the side of a pixel electrode is shown. 

[Drawing 7] The example of a configuration of the substrate for liquid crystal 
devices by the side of a common electrode is shown. 

[Drawing 8] Another example of a configuration of the substrate for liquid crystal 
devices by the side of a common electrode is shown. 

[Drawing 9] The example of the liquid crystal device using the substrate for liquid 
crystal devices by the side of the pixel electrode which prepared the layer 



insulation layer is shown. 

[Drawing 10] The example which used the micro lens together is shown. 
[Drawing 11] The example which used the micro lens together to the liquid 
crystal device which prepared the constitutive property birefringence layer in the 
outside surface of the substrate for liquid crystal devices by the side of a 
common electrode is shown. 

[Drawing 12] It is the outline block diagram of the projection unit using a 
reflective mold liquid crystal device. 

[Drawing 13] The example of a configuration of a reflective mold liquid crystal 
device is shown. 

[Drawing 14] The example which formed the constitutive property birefringence 
layer in the silicon substrate is shown. 

[Drawing 15] It is the conceptual diagram showing 1 operation gestalt of the 
constitutive property birefringence object which has a configuration pattern. 
[Drawing 16] It is the conceptual diagram showing other operation gestalten of 
the constitutive property birefringence object which has a configuration pattern. 
[Drawing 17] It is the conceptual diagram showing another operation gestalt of 
the constitutive property birefringence object which has a configuration pattern. 
[Drawing 18] It is the conceptual diagram showing still more nearly another 
operation gestalt of a constitutive property birefringence object. 



[Drawing 19] It is the conceptual diagram showing the operation gestalt of further 
others of a constitutive property birefringence object. 

[Drawing 20] It is the conceptual diagram of the constitutive property 

birefringence object created by the membrane formation from slant. 

[Description of Notations] 

3 Screen 

5 Projection Unit 

11R, 11G, 11B, 61 R, 61 G, 61 B Liquid crystal device 

12 Light Source 

26R, 26G, 26B Polarizing plate 

28R, 28G, 28B Polarizing plate 

24 Synthetic Prism 

25 Projection Lens 
30 Liquid Crystal 

31, 32, 65 Substrate for liquid crystal devices 

33 37 Glass plate 

34 67 Thin film transistor 

35 68 Pixel electrode 

36, 40, 71 Orientation film 

38 Constitutive Property Birefringence Layer 



39 Common Electrode 
66 Silicon Substrate 



